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[57] ABSTRACT

A device for removing membranes from meat products
having a source of pressurized fluid, a fixed upstanding
nozzle, a conduit connecting the nozzle to the source of
pressurized fluid and a blade connected to the nozzle.
The nozzle can be used to direct fluid at the joint be-
tween the membrane and the meat product to begin to
separate them. The blade means extending from the
nozzle facilitates the separation of the membrane from
the meat product. The preferred pressurized fluid is air.
A method of membrane removal is also known.

18 Claims, 3 Drawing Sheets
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DEVICE FOR REMOVING MEMBRANES FROM
MEAT PRODUCTS

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

This invention relates generally to the field of meat
packjng and in particular to devices which may be used
In meat packing operations to remove membranes from
meat products.

2. DESCRIPTION OF THE PRIOR ART

In the meat packing field, there presently exists a
number of different ways for removing membranes or
skins from meat products. For example, U.S. Pat. Nos.
537,215 and 1,377,872 disclose methods for skinning
whole animals, such as cattle, which essentially com-
prise inserting a nozzle underneath the animal’s skin and
activating a pneumatic valve to pressurize the end of the
nozzle. In this manner, the skin can be lifted from the
animal and separated from the carcass.

More recently, methods have been proposed for re-
moving for example skin from fish which involve the
use of pressurized liquid squirting from nozzles to re-
move the fish skin from the flesh. In some cases the skin
may be pre-treated in an acid bath or the like to facili-
tate removal of the skin. Examples of this kind of skin 25
removing device are shown in U.S. Pat. Nos. 3,546, 738;
4,020,528; 3,453,684 and 4,765,030.

Add:tlonally, there are devices of a type which in-
volve mechanical gripping action, such as conical
toothed rollers, for the purpose of removing the skin
from meat products. An example of this type of product
may be found in U.S. Pat. No. 4,856,143.

While some of these devices are stand alone devices
others are integrated into conveyor systems for continu-
ous processing of meat products.

While the foregoing processes and devices are suit-
able for certain applications, there are other applica-
tions where a particularly strong bond exists between a
membrane or a skin and a meat product. In such cases,
the use of remote nozzles to remove the membrane from
the meat product may not be sufficient.

SUMMARY OF THE INVENTION

What 1s desired 1s a device which may easily be used
to overcome the problems associated with removing
membranes or skins from meat products. Therefore
according to the present invention there is provided:

A device for removing membranes from meat prod-
ucts, said device comprising:

a source of pressurized fluid;

a fixed upstanding nozzle means;

a conduit means connecting the nozzle means to the
source of pressurized fluid; and

a blade means connected to the nozzle means;

wherein the nozzle means directs fluid under the
membrane to separate the same from the meat product,
and said blade means facilitates said separation of said
membrane from said meat product.

According to another aspect of the present invention
there 1s disclosed a method of removing membranes
from meat products, said method comprising:

manually positioning said meat product with an edge
of the membrane exposed to a fixed nozzie having an
integral skin separating blade;

connecting said nozzle to a source of pressurized fluid
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inserting the nozzle between the membrane and the
meat product; |

working the nozzle under the membrane to separate
the membrane from the meat product until the skin
separating blade is between the membrane and the meat
product; and

pulling the partially freed membrane fully off the
meat product.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference will now be made, by way of example
only, to drawings which depict a preferred embodiment
of the invention and in which

FIG. 11s a 1sometric view of an apparatus according
to the present invention;

FIG. 2 is a side view of’ the apparatus of FIG. 1;

FIG. 3 1s a sectional view along lines 3-3 of FIG. 1;

FIG. 4 is a close-up view of a portion of FIG. 1; and

FI1G. 5 1s a further view of FIG. 4 showing the mem-
brane removing device in operation.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A device for removing membranes from meat prod-
ucts according to the present invention as indicated
generally as 10 in FIG. 1. The device 10 comprises a

source of pressurized fluid 12, shown in dotted outline,

a fixed upstanding nozzle means 14, a blade means 16
connected to the nozzle means 14, and a conduit 18
connecting the nozzle 14 to the source of pressurized
fluid 12.

The nozzle 14 is shown fixed by a bracket 20 to a
work surface 22. The bracket 20 may be formed from
3/16" stainless steel plate bent and then welded to the
nozzle, such as by T.1.G. welding. The work surface 22
is preferably a food grade approved surface, such as 3"
thick food grade contact approved polyethylene plastic.
Preferably, 2X1—20 131" S/S cap screws 21 are used,
with 2 X4 —20 S/S nylon locking nuts preferred.

Formed in the work surface 22 is a disposal hole or a
chute 24. At the rear of the work surface 22 is a back
shield 26 which may be attached to the work surface 22

- by means of screws 28. It will be appreciated by those
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skilled 1n the art that other attachment means such as
glue, nails and the like could be used in place of the
screws 28 without departing from the scope of the pres-
ent invention. The back shield 26 includes a forwardly
projecting lip 30 which is located on either side of the
back shield 26. The back shield 26 preferably curves
upwardly as shown at 32 to a top end 34. The back
shield is preferably made from 18 gauge stainless steel
and may be formed on a brake press with a 90° corner,
a rolled curved back and T.1.G. welding. The preferred
dimensions are 124" high, with a depth of 9". Located
along the forwardly projecting lip 30 1s a second con-
duit 36 which is explained in more detail below. At the
top end 34 are located thumb screws 38 which may be
used to releasably secure a transparent shield 40. The
transparent shield 40 preferably extends outwardly
above the nozzle 14.

The nozzle 14 is directed in the preferred embodi-
ment towards the back shield 26. Located between the
nozzle 14 and the source of pressurized fluid 12 is a
valve 42. The valve 42 is preferably actuated by a
plunger-type actuator 44 in such a manner that when
plunger actuator 44 is depressed nozzle 14 is connected
to the source of pressurized fluid 12.
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Also shown in FIG. 1 is a meat product 46. The

particular meat product 46 shown is a rib section. Rib
sections, coming from a primary meat processing, are
comprised of ribs, connecting tissues such as muscle and
fat, and on the inside have a membrane 48 which is
anatomically called the fasciae. This membrane encir-
cles the organs located behind the rib cage in mammals.
This membrane is very tough, and for certain applica-
tions, especially in the fast food industry, there 1s a
demand for rib sections without the fasciae. However,
because it is integrally joined to the rib section, it must
be manually removed. The manner in which the mem-
brane 48 is removed is detailed below.

Turning to FIG. 2, a side view of the device 10 is
shown. As can be seen from FIG. 2, the plunger actua-
tor 44 is housed in a control block 80. The control block
50 has one in-flow, namely conduit 52 from the source
of pressurized fluid 12. Satisfactory results have been
achieved where the source of pressurized fluid is a res-
ervoir, which is fed, according to demand, by a com-
pressor, in a known manner. The use of the reservoir
evens out the flow, and prevents a loss of pressure due
to aspiration or the like. The control block 50 has two
outflows, namely conduits 54 shown in dashed outline
and the fixed upstanding nozzle 14. When the plunger
actuator 44 i1s depressed, conduit 52 1s connected with
both the nozzle 14 and the out-flow conduit 54. Prefera-
bly the actuator 44 is spring loaded to assume an out-
ward closed position. Thus, in the absence of an opera-
tor pressing the actuator, no pressurized fluid is re-
leased. |

The preferred form of pressurized fluid is air, and the
preferred air pressure in the source of pressurized fluid
1s between 70 psi and 120 psi with 110 psi being most
preferred.

The pressurized air flowing into conduit 54 flows
upwardly along the forwardly projecting lip 30 of the
back shield 26 until it reaches the apex shown as 5§6.
There the conduit 36 traverses the back shield 26 and in
this portion the conduit 36 includes a plurality of open-
ings 58. The conduit 36 may be made from 3" stainless
steel tubing, schedule 40, and there may be 12 5/64"
holes or openings 58, generally formed in a line. In this
manner a downwardly directed air curtain 60 is formed
which facilitates the safe operation of the device as
hereinafter described.

Turning to the nozzle 14, it can be seen that it is
securely attached to the control block 50 by means of a
nut 62. In addition, the bracket 20 is shown attached to
the work surface by a pair of bolts 21 as previously
described. Typically the control block 50 would also be
mounted to a fixed surface. By being fixed at two points,
the nozzle 14 1s ngidly held in place. This is preferred as
outlined below.

As can be seen in FIG. 2, the nozzle 14 tapers at 66 to
an exit orifice 68. Satisfactory results have been ob-
tained when the exit orifice is generally rectangular in
shape and good results have been achieved with an
mside height of between 0.010"” and 0.020"" with 0.015"
being most preferred and a width of between 1" and 3"
with 4" being most preferred. Preferably, the nozzle is
made with some strong yet easily cleanable material
such as stainless steel or metal. Good results have been
obtained with 3" stainless steel pipe, schedule 40. Typi-
cally the exit orifice must be hand formed.

Also shown in FIG. 2 is the blade means 16. Prefera-
bly the blade means 16 has a sharpened insertion edge
17 by grinding, sharpening or the like, which facilitates
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the removal of the membrane 48 from the meat product
46 by a partial cutting action. It will also be noted that
the nozzle 14 includes a partial S bend, shown at 15, so
that for the length of the blade 16, the blade 16 and the
nozzle 14 diverge. Satisfactory results have been ob-
tained with a maximum divergence of about 64". Both
the insertion edge 17 and the divergence facilitate easy
use of the invention, as described below. Preferably the
blade is formed from 3/16" stainless steel plate, with
ground polished edges, and is T.I.G. welded or other-
wise secured to the nozzle 14, just behind the exit orifice
68.

FIG. 4 shows an overview and a closeup of the in-
stant invention. In this figure, the meat product 46 has
been positioned, manually, so that the exit orifice 68 of
the nozzle 14 is adjacent to the joint between the fasciae
or membrane 48 and the remainder of the meat product
46. Then, the plunger actuator 44 may be depressed,
allowing air to be rapidly expelied from the exit orifice
68. This stream of air attacks the joint between the
membrane 48 and the meat product 46 and starts to lift
the membrane 48 away from the meat product 46 form-
Ing a small pocket as shown in dotted outline as 69.

Turning to FIG. §, the meat product 46 has now been
pulled by an operator standing at the bottom of the
figure 1in such a manner that the pocket now shown as
70 has expanded considerably until it occupies the full
width shown at 71 of the product. Air flow is shown by
arrows 72. In this position the plunger can be deacti-
vated and the meat product brought closer to the opera-
tor as shown by arrows 73 whereby the blade 16 further
separates the skin or membrane 48 from the meat prod-
uct 46. Then, it is an easy matter for the operator to
place one hand under the membrane the other hand on
the remainder of the meat product and pull the two
apart.

It can now be appreciated that upon depressing the
actuator 44 there i1s a violent expulsion of air. This may
cause bits and pieces of the membrane 48 or the rib
section 46 to fly off away from the operator. Thus, it is
important that the nozzle 14 operates in a direction
away from the operator and it can now be appreciated
how the back shield 26 operates. The back shield 26
prevents loose objects from being blown away or at
anyone which is dangerous, and also prevents the air
itself from impinging upon anyone.

Once the membrane section is removed it can be
tossed down the chute 24 and the operator may pick up
a fresh meat product to begin the process again.

It can now be appreciated that the operator goes
through the following procedure. Firstly, a meat prod-
uct is positioned with the joint between the membrane
48 and the meat product 46 adjacent the exit orifice 68
of the nozzle 14. Then, the operator by leaning forward
against the actuator 44 connects the nozzle 14 with the
source of pressurized fluid 12. At this point, the opera-
tor will have a hand on either side of the meat product
and the nozzle 14 will be in between. For safety reasons
it 1s necessary for the operator to hold on to the meat
product 46. Further, it is preferable if the meat product
46 1s held in two hands and thus having a hands free
switch, such as plunger 44, to initiate the pressurized
fluid is preferred.

Then, the operator will gradually advance the meat
product past the orifice 68 allowing the pressurized air
exiting the orifice 68 to form a gradually enlarging
pocket, 69, 70 and 71 between the membrane 48 and the
meat product 46. Then, the operator can use the blade
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16 to facilitate further separation of the membrane 48
and the meat product 46. Once the membrane 48 is
sufficiently separated from the meat product 46 that it

can be easily gripped, the operator releases the actuator

44, which by reason of a spring or the like, will return
to the closed position, thereby shutting off the pressur-
1zed fluid. Once the pressurized air stops, the operator
can remove the meat product 46 from the nozzle 14,
grab the loosened portion of the membrane 48 in one
hand and the remainder of the meat product 46 in the
other hand and complete the separation process by
pulling his/her hands apart. ~
Throughout all of the foregoing steps, the operator is
not required to make any combination of a gripping
motion with twisting of the wrist motion as was previ-
ously required with knife-based manual membrane re-
moving. By avoiding this gripping and twisting motion,
the damaging effect on the nerves of the wrist of the
operator, such as tunnel carpal syndrome, can also be
avoided. Further, increased speed of processing can be
achieved by reason of the ease with which the mem-
brane 48 1s 1nitially separated from the meat product 46.
It will be appreciated by those skilled in the art that
the foregoing description relates to a preferred embodi-
ment of the invention and that other modifications and
variations are possible without departing from the
broad scope of the attached claims. Some of the modifi-
cations are suggested above and others will be apparent
to those skilled in the art. For example, while reference
is made to a plunger actuator 44 which may be leaned
on to be activated, foot switches or other remote
switches may also be suitably used.
We claim:
1. A device for removing membranes from meat
products, said device comprising:
a source of pressurized fluid;
a fixed upstanding nozzle means;
a conduit means connecting the nozzle means to the
source of pressurized fluid: and
a blade means connected behind the nozzle means
and having a leading edge extending away from the
nozzle means;
wherein the nozzle means directs fluid under the

membrane to separate an edge of the same from the

meat product, and said blade means facilitates said
separation of said membrane from said meat prod-
uct.

2. The device for removing membranes as claimed in
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claim 1 wherein said nozzle means is fixed at a work

station, said work station further including a shield to
catch objects blown astray by said pressurized fluid.

3. The device for removing membranes as claimed in
claim 2 wherein said shield surrounds a disposal chute.

4. The device for removing membranes as claimed in
ciaim 3 wherein said shield includes an overhanging
edge and a perforated conduit connected to said source
of pressurized air located below said overhang, which
forms an air curtain blowing down from the overhang
upon being connected to said source of pressurized
fluid.

5. The device for removing membranes as claimed in
claim 4 wherein said shield further includes a transpar-

ent safety cover which extends over said nozzle means

in such a manner that an operator using the nozzle
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means looks through said safety cover to position the
meat product relative to the nozzle means.

6. The device for removing membranes as claimed in
claim 1 wherein said nozzle means and said blade means
diverge from one another to facilitate the removal of a
from the meat product.

7. The device for removing membranes as claimed in
5 wherein said nozzle means includes an orifice having
a long thin opening to be placed adjacent a joint be-
tween said membrane and said meat product to facilitate

the insertion of the nozzle means between the mem-

brane and the meat product.
8. The device for removing membranes as claimed in
claim 7 wherein the blade means includes an insertion
edge which 1s sharpened to assist in separating the mem-
brane from the meat product. |
9. The device for removing membranes as claimed in
claim 7 wherein said nozzle has a long dimension of
between 3" and 3".
10. The device for removing membranes as claimed in
claim 7 wherein the nozzle means has a thin dimension
of between 0.010"” and 0.020",
11. The device for removing membranes as claimed in
claim 7 wherein the nozzle means has a thin dimension
of 0.015",
12. The device for removing membranes as claimed in
claim 1 wherein the source of pressurized fluid has a
pressure of between 70 psi and 120 psi.
13. The device for removing membranes as c]almed in
claim 1 1ncluding a valve means located between the
source of pressurized fluid and the nozzle means to
selectively activate the flow of fluid through the nozzle
means. |
14. The device for removing membranes as claimed in
claim 13 wherein the valve means is actuable in a hands
free manner. |
15. The device for removing membranes as claimed in
claim 14 wherein said valve means is actuable by an
operator’s foot, leg, or body.
16. A method of removing membranes from meat
products, said method comprising:
manually positioning said meat products so that an
edge of the membrane is exposed to a fixed nozzle
having an integral skin separating blade;

connecting said nozzle to a source of pressurized
fluid;

inserting the nozzle between the membrane and the

meat product;

working the nozzle under the membrane to separate

the membrane from the meat product until the skin
separating blade 1s between the membrane and the
meat product; and

pulling a partially freed membrane fully off the meat

product.

17. A method of removing membranes from meat
products as claimed in claim 16 wherein said step of
connecting said nozzle to said source of pressurized
flmid 1s achieved by opening a hands free valve.

18. A method of removing membranes from meat
products as claimed in claim 17 wherein said step of
pulling the membrane fully off involves twisting said
meat product relative to said nozzle and said blade to
form an opening large enough to be able to grip the
meat product in one hand and the membrane in the

other hand to pull them apart.
* %x %X & ¥
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